. Insc is also localized as an apical and Kemphues, 1996; Shapiro and Losick, 1997; Jan and crescent in dividing GMCs; insc is required for the asymJan, 1998). Asymmetric cell divisions during Drosophila metric localization and segregation of Numb and for embryonic development involve both extrinsic cues and the resolution of distinct fates for the sibling neurons asymmetrically localized and segregated intrinsic deterderived from (at least some) GMC divisions; moreover, minants (reviewed by Campos-Ortega, 1996) and play the nuclear and cell size asymmetries exhibited by some a major role in producing the distinct cell types that sibling neurons also require insc ( cal/basal polarity of the neuroepithelium (Muller and
but not to GST alone nor to Insc-6, which lacks the 1996), with 46% identity and 63% similarity over the entire length of the coding region was identified ( Figure 2C) . asymmetric localization domain ( Figure 3C ). To further S-labeled full-length Pins seen during mitosis from prophase to anaphase ( Figure  4A ). In telophase Pins show a weak cortical distribution (FL-Pins), as well as the N-terminal portion (N-Pins, containing the seven TPR repeats, aa 1-378) and the C-terand disappears only after telophase. Double labelings with anti-Insc indicate that, with the exception of delamiminal portion (C-Pins, aa 364-658) of Pins, were produced by in vitro translation. The translation products nating NBs, the two proteins are largely colocalized during the NB cell cycle ( Figures 4A and 4B ). In delaminating were incubated with sepharose beads coupled to a fulllength Insc-GST fusion protein or coupled to GST alone.
NBs, high levels of Insc staining can be seen on the apical stalk, which extends from the NB toward the surFull-length and N-terminal Pins could bind Insc-GST but not the GST alone control, whereas C-terminal Pins face of the neuroectoderm. In comparison, high levels of apical Pins are detected only following NB delamination could not bind to Insc-GST ( Figure 3D ). These results are consistent with the data from the two yeast two-(compare Figure 4A to To assess the effects of removing both maternal and zygotic pins on Insc localization, we were able to obtain genotypically mutant embryos derived from mutant mothers either homozygous or transheterozygous for the mutants pins P62 and pins
P89
. These embryos do not produce detectable amounts of Pins as judged by immunofluorescence (e.g., Figure 6A ) and Westerns with the anti-Pins antibody (e.g., Figure 3B ) and will be henceforth referred to as Pins Ϫ embryos. Insc localization is dramatically affected in these embryos. In mitotic NBs However, occasional weak crescents can be found in 6A) and do not express Insc ( Figure 6B ). We have shown mutant interphase/prophase NBs (7/53 NBs; Figure 5C ) that insc is necessary for the apical localization of Pins and these are always localized to the apical cortex. The in NBs and cells of mitotic domain 9. Would the ectopic Baz distribution in insc mutant NBs ( Figures 5E and 5F ) expression of Insc in epithelial cells be sufficient to reis similar to that seen in Pins Ϫ embryos. These observacruit Pins to the apical cortex? Ectopically expressed tions suggest that the maintenance and/or stability of Insc, driven from a hsp70-insc transgene (see Experiapical Baz in NBs requires both insc and pins.
mental Procedures), localizes to the apical cortex in Taken together these results indicate that the initial WT epithelial cells (Kraut et al., 1996; Figure 6B ) and, localization of Insc (e.g., to the apical stalk) requires baz interestingly, causes Pins, which is normally localized but not pins; however, the maintenance of apical Baz/ to the lateral cortex, to also localize to the apical cortex Pins/Insc later in the cell cycle (e.g., at metaphase) are ( Figure 6A ). Conversely, apical localization of ectopically mutually dependent, requiring all three components (see expressed Insc is dependent on pins. Insc ectopically Discussion). expressed in Pins Ϫ epithelial cells does not localize as an apical crescent; rather it adopts a cytoplasmic distribution (primarily toward the apical side of the cell) during Ectopic Expression of Insc in Epithelial Cells Can interphase and is undetectable during mitosis, presumRecruit Pins to the Apical Cortex ably due to rapid degradation ( Figure 6B ). This apparent To further explore the relationship between pins and instability of ectopically expressed Insc may be the reainsc, we focused our attention to the epithelial cells that normally express but do not apically localize Pins ( 
produced due to a failure to correctly specify the GMC that is the progenitor for RP2/RP2sib (data not shown). occurs as a consequence of Insc ectopic expression in
This similarity in the pins and insc loss of function across the WT epithelial cells no longer occurs when Insc is a range of phenotypes indicates that the pins-mediated expressed in Pins Ϫ embryos ( Figure 6C) here that Pins interacts with Insc. These observations a possible role in neural differentiation (Verdi et al., 1996) . suggest that Insc may be acting to link Baz to Pins.
We show here that there is a highly conserved human Several observations support this view. First, for NBs homolog of pins. We have recently identified a mouse and cells of mitotic domain 9, Pins does not localize homolog of pins. It will be interesting to see what can apically in the absence of insc function. Second, is the be learned about the process from functional studies of apparent temporal order by which Baz (while part of vertebrate homologs of these components of asymmetthe epithelia), followed by Insc (during delamination), ric cell divisions identified in invertebrates. followed by Pins (after delamination), are recruited to 
